High-resolution vertical prof les of temperature, humidity and wind from the operational radiosoundings performed routinely four times per day at the Meteorological Observatory Lindenberg -Richard-Aßmann-Observatory are analysed to provide routine estimates of the mixing height (MH). Different criteria are employed to deduce the MH, and the height where the Richardson number (Ri) exceeds a critical value is taken as a standard. This criterion is applicable for all types of boundary layer stratif cation. Differences between the Ri-based MH estimate and other characteristic heights are used to derive both an uncertainty estimate and a quality f ag for each single MH value. A more than 10 years MH data set has been created. Reliable MH values (with an uncertainty of not more then 10 % or 50 m, respectively) could be obtained for about 40-60 % of the prof les depending on the radiosonde launch time (with the highest success rate for the 12 UTC and the most uncertain estimates for the 18 UTC soundings). Statistical analysis of the MH data set showed that the monthly mean MH values at 00 UTC range between 150 m and 200 m in summer and between 250 m and 350 m in winter. Mean 12 UTC MH values are around 500 m in winter and between 1200 m and 1400 m in early summer.
Introduction
The atmospheric boundary layer (ABL) is usually def ned as the lowest part of the troposphere that is directly inf uenced by the presence of the earth's surface and responds to forcings from the surface within a certain time scale of the order of hours (e.g., STULL, 1988; GAR-RATT, 1992; ARYA, 2001) . Consequently, the height up to which the inf uence of the surface on the atmospheric structure and f ow can be detected is identif ed as the ABL height. This seems to be a straight-forward def nition, but in fact this is the point where simplicity stops and complexity starts. There are many possible interaction processes between the surface and the atmosphere which may exert a different inf uence on the vertical prof les of atmospheric state or process variables, and hence there is no unique and clear def nition or criterion available to def ne and to detect the ABL height (e.g., SEI- BERT et al., 1998 BERT et al., , 2000 . Different def nitions may result in different values, ABL height values may vary in dependence on the parameter studied and on the intended application. Important applications for ABL height data are the characterisation and prediction of dispersion and transport of admixtures, the forecasting of fog and low level cloud occurrence, the estimate of warming rates, and the scaling of ABL prof les using similarity formulations. For applications in environmental meteorology, * Corresponding author: Frank Beyrich, Deutscher Wetterdienst, Meteorologisches Observatorium Lindenberg -Richard-Aßmann-Observatorium, Am Observatorium 12, 15848 Tauche -OT Lindenberg, Germany, e-mail: frank.beyrich@dwd.de the term Mixing Height (MH) is often used as a synonym for the ABL-height, and we will use this term throughout this paper.
Determination of the MH is usually based on measured or modelled prof les of atmospheric state and process variables. Typical prof le measurement systems used to derive the MH are radiosondes (e.g., HOLZWORTH, 1964; GUTSCHE and LEFEBRVE, 1981; BAUMANN-STANZER and GROEHN, 2004), aircraft (e.g., BAXTER, 1991; MARTIN et al., 2011) , sodars (e.g., BEYRICH, 1997; ASIMAKOPOULOS and HELMIS, 2003; HENNEMUTH and KIRTZEL, 2008) , lidars (e.g., KIEMLE et al., 1995; LAMMERT and BÖSENBERG, 2006; TUCKER et al., 2009 ), radar wind prof lers (e. g., ANGEVINE at al., 1994 BIANCO and WILCZAK, 2002; HEO et al., 2003) , and -more recently -ceilometers (e.g., ERESMAA et al., 2006; MÜNKEL, 2007) . For a review see also EMEIS et al. (2008) . Most of these instruments measure different atmospheric parameters (temperature, humidity, wind, turbulence, aerosol backscatter, refractive index structure parameters) which may result in different MH estimates even if the systems are operated simultaneously at the same place. MH values are also a diagnostic standard output of many numerical weather prediction (NWP) models, where the MH determination is usually based on a Richardson number (Ri) approach (e.g., HOLTSLAG and VAN WESTRHENEN, 1989; VOGELEZANG and HOLTSLAG, 1996; FAY et al., 
